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A retrospective study of clinical prognosis by maxillary
sinus augmentation technique and affecting factors in

implant placement with maxillary sinus augmentation
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ABSTRACT

A retrospective study of clinical prognosis by maxillary
sinus augmentation technique and affecting factors in

implant placement with maxillary sinus augmentation

Jeong, Gyeong Dal
Advisor : Prof. Su-Gwan Kim, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Purpose: The purpose of this study was to evaluate the correlation between
implant survival rate and other related factors with respect to maxillary sinus
augmentation by analysing installed implant’s prognosis retrospectively based
on the commonly exercised maxillary sinus augmentation, primarily lateral

approach and crestal approach.

Materials and methods: A total of 441 implants was installed to 182 patients
after maxillary sinus augmentation were performed between January 2008 and
December 2012 at the Chosun university Dental Hospital. While the patients’
age ranged from 21 to 90, with a mean of 57 (M 57, F 56.9), gender
distribution showed 118 male (64.84%) and 64 female (35.16%). The total
survival rate and the influence of the following factors on implant according to
maxillary sinus augmentation technique were evaluated, patient characters(age,
gender, general disease(controlled DM), sinus augmentation technique, implant
surface, bone graft material, site of implant installation, sinus membrane

perforation, closure method for osseous window, complication.

- 1l -
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Results: The result of the study based on the research showed survival rate of
97.51% (lateral approach 98.03%, crestal approach 95.3%). In total, 430 implants
were placed successfully, while 11 were failed. There were no significant
correlation found in relation to the survival rate of the implant with sinus
augmentation technique, patient characters (age, gender, general disease(controlled
DM)), bone graft material, site of implant installation, sinus membrane
perforation and complication but implant surface, closure method for osseous
window clearly revealed considerable level of correlation. In case of lateral
approach, Resorbable blasting media (RBM), Sandblasting large grit acid-etched
(SLA) implant surface demonstrated higher implant survival rate compared to
Hydroxyapatite (HA) coating, TiO2-blasting and Double acid etching implant
surface. In relation to closure method for osseous window, uncovered bone
window showed the highest survival rate followed by replaced by cortex bone

window and using resorbable membrane respectively in the order given.

Conclusions: In conclusion, it is acceptable to say this study demonstrates the
installed implants followed by maxillary sinus augmentation showed no
statistically significant difference based on the sinus augmentation techniques. It
is also worth mentioning that RBM and SLA showed higher survival rate over
other implant surface. On the other hand, in case of closure method for osseous
window, using resorbable membrane led to lower survival rate in comparison
with either cases where noting was used to cover or window bone replace were

used.

Key words: Maxillary sinus augmentation, Lateral approach, Crestal approach,

Implant survival rate.
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Table 1. Patient distribution according to gender and age
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Table 2. Survival rate of Implant according to sinus augmentation techniques

Sinus augrr‘lentation ' No. of Implant ‘ Survival rate(%)
Technique Survived Failed
Lateral Approach 349 7 98.03
Crestal Approach 81 4 95.30
Total 430 11
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¢t} (Table 3), (Table 4), (Table 5).

Table 3. Survival rate of implant according to gender

Lateral Approach Crestal Approach Total

Gender No. of Implant  Syrvival No. of Implant Syurvival No. of Implant  Syrvival

Survived Failed rate(%) Survived Failed rate(%) Survived Failed  rate(%)

M 234 5 97.91 43 4 91.49 277 9 96.85
F 115 2 98.29 38 0 100 153 2 98.71
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Table 4. Survival rate of implant according to age

Lateral Approach Crestal Approach Total
Years No. of Implant Survival No.  of Implant Survival No. of Implant Survival
Survived Failed rate(%) Survived Failed rate(%) Survived Failed rate(%)
20~29 2 0 100 4 0 100 6 0 100
30~39 10 1 90.91 7 0 100 17 1 94.44
40~49 63 0 100 7 1 87.50 70 1 98.59
50~59 142 3 97.93 21 0 100 163 3 98.19
60~69 104 3 97.20 31 1 96.88 135 4 97.12
70~79 25 0 100 7 2 77.78 32 2 94.12
80~89 3 0 100 2 0 100 5 0 100
90~99 2 0 100 2 0 100
Table 5. Survival rate of implant according to general disease
Lateral Approach Crestal Approach Total
giesr;:r:: No. of Implant Survival No. of Implant Survival No. of Implant Survival
Survived ~ Failed  Ta%(%)  syrvived  Failed = Tate(%)  Survived Failed rate(%)
Normal 209 4 98.12 49 3 94.23 258 7 97.36
DM 42 0 100 4 1 80 4 1 97.87
Other 98 3 97.03 28 0 100 126 3 97.67

20 42US AT B0E AYE F 49 9B9ES] 29 A e 9
FPE AEge 59 A7 £3¢ we TIO,RBMHASLADAER 2R#AS o

Zy 7y 97.56%, 100%, 97.89%, 100%, 90.00%5 R ATt X2 HITHS AL 44
o A4 AETVE AEgolAE ASAE W A wel Ao feojay

= ar =
& Aol molx @gtort, W HIWS AEW 9ol YFIVE BW Ao
e dISHE AEES] Aol= FATH FAS BT (P<0.05)(Tableb)

Table 6. Survival rate of implant according to implant surface

Tmplant Lateral Approach Crestal Approach Total
No. of Implant Survival No. of Implant Survival No. of Implant Survival P -
Surface . oo 1 P-value . o .. . P-value o — .
Survived Failed rate(%) Survived Failed rate(%) Survived Failed rate(%) value
TiO, 80 2 97.56 41 0 100 121 2 98.37
RBM 76 0 100 4 1 80.00 80 1 98.77
HA 93 2 97.89 0.011 21 1 95.45 >0.05 114 3 97.44 >0.05
SLA 73 0 100 9 2 81.82 82 2 97.62
DAE 27 3 90.00 6 0 100 33 3 91.67

(Ti02TiOo-blasting, RBM:Resorbableblastingmedia,SLA:Sandblastinglargegritacid-etched, HA:Hydroxyap
atite, DAE:Doubleacidetching).
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Table 7. Survival rate of Implant according to bone graft materials

of

Bone Graft Lateral Approach Crestal Approach Total

Materials No. of Implant Survival No. of Implant Survival No. of Implant Survival
Survived Failed rate(%) Survived Failed rate(%) Survived Failed rate(%)

Au 1 0 100 1 0 100

Al 173 3 98.30 36 1 97.30 209 4 98.12

Xe 36 0 100 12 0 100 48 0 100

Ap 9 0 100 9 0 100

ATB 23 0 100 1 0 100 24 0 100

Au + Al 2 0 100 2 0 100

Au + Xe 19 3 86.36 19 3 86.36

Al + Xe 18 1 94.74 7 1 87.50 25 2 92.59

Al + Ap 46 0 100 46 0 100

Xe + ATB 2 0 100 2 0 100

Ap + PRF 6 0 100 6 0 100

ATB + PRF 1 0 100 1 0 100

Au + Al + Xe 5 0 100 5 0 100

Au + Al + Ap 4 0 100 4 0 100

Al + Ap + ATB 3 0 100 3 0 100

None 2 0 100 24 2 92.31 26 2 92.86

(Au: Autograft , Al: Allograft, Xe: Xenograft, Ap: Alloplast, ATB: Auto tooth bone material, PRF:

Platelet rich fibrin).

Table 8. Survival rate of Implant according to site of implant placement

o
=

Lateral Approach Crestal Approach Total
Site No. of Implant Survival No. of Implant Survival No. of Implant Survival
Survived Failed rate(%)  Survived Failed rate(%) Survived Failed rate(%)
15(
52 0 100 6 0 100 58 0 100
Premolar
znd
83 2 97.65 16 0 100 9 2 98.02
Premolar
15(
135 3 97.83 40 3 93.02 175 6 96.69
Molar
znd
79 2 97.53 19 1 95.00 98 3 97.03
Molar
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Table 9. Survival rate of Implant according to membrane perforation

Survival

Total
of Implant

Survival No.

Lateral Approach Crestal Approach
No. Survival No.

Membrane
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Survived

of Implant

Survived  Failed rate(%)
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Failed
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Table 10. Survival rate of Implant according to window management

Survival

Lateral Approach
of Implant
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Window
Management

P - value
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Table 11. Survival rate of Implant according to complications

Lateral Approach Crestal Approach Total
Corflplicat No. of Implant gyryival No. of Implant Survival No. of Implant Syurvival
" Survived Failed tate()  Survived Failed  Tate(%) Survived Failed rate(%)
Y 24 1 96.00 6 1 85.71 30 2 93.75
N 325 6 98.19 16 3 96.15 400 9 97.80
- 10 -
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